Weismuller of the U.S. swam the 100 m. around 60 sec. when they were 50 years of age.
These casuistic observations indicated the need to conduct systematic investigations of the problem of physical activity and aging: In 1952 I examined all of the 1,704 participants of the German National Festival for Senior Gymnasts. Each carried out prescribed gymnastic exercises also track and field activities. The results of these investigations which were reported in a monograph that appeared in 1954 left no doubt that trained old people are fitter than untrained young people. Once this fact was established the question of nature and scope of the effects of sustained physical training upon the "aging process" offered itself for analysis. Over the past 20 years I have devoted several studies to its clarification. The present state of our knowledge can be summarised as follows:
1. Training inhibits the decline with the years of "form", specifically loss of lean body mass and increase of surplus fat -a common trend in our affluent society.
2. Training inhibits the decline with the years of a variety of functional parameters of which the ability to perform exercises such as those demanded from all participants in the 1952 Gymnastic Festival. The implications of physical fitness thus documented are far-reaching. They include physiological, psychological and social adjustments whose beneficial influences and socials on the status of "the old" have been demonstrated in much detail through comparative studies of "senior athletes" and inmates of old-age-homes.
3. Training protects against a number of illnesses that were believed to be "naturally" associated with "the aging process", chief among them the ischemic heart diseases. * It is a matter of major interest that two recent summaries of the problem of aging do not deal with the modifiability through physical training: Simone de Beauvoir's voluminous monograph on aging, published in 1971, and W. Ferguson Andersen's contribution to the book "The Biology of Affluence," (Edinburgh, 1972) . The issue has been fully discussed in a volume containing the Proceedings of the Symposium "Physical Activity and Aging", edited by D. Brunner and E. Jokl (Karger, Basel, 1970 The general relevance of these observations is that protection afforded by sustained physical training against ischemic heart diseases is not necessarily mediated through elimination or reduction of "coronary risk factors". Such protection becomes effective through physiological modalities of its own, all of which we do not as yet know. The pathogenetic role of the "coronary risk factors" that are currently discussed in cardiology must be evaluated specifically in reference to the fact that they were derived from retrospective analyses of records of victims of coronary infarction.
It is a matter of major practical and theoretical importance to point out at this stage that physical training does not bestow resistance against malignant tumours and against infectious diseases. As regards the former, Otto Warburg and Gerhardt Domagk considered such a possibility 25 years ago, arguing that the improvement through training of the oxygen supply to the tissues of the body may conceivably prevent the metabolic transformation of normal cells into carcinomatous cells that grow "irregularly" because of their ability to derive energy anaerobically. However, this hypothesis has been proved untenable. Also, it is now generally known that athletes are as susceptible to infections as non-athletes are, at times even more so.
Geriatric medicine is confronted with the problem of the effectiveness of a sustained exercise regime as a prophylactic modality against ischemic heart disease, the most common cause of death in the U.S. today; while such a regime is ineffective against the second most common cause of death, the malignant tumours. It is also ineffective as a prophylactic modality against communicable illnesses.
Recent studies have demonstrated a genetically designed inter-relationship between intellectual and motor endowment. Whether or not both these endowments develop depends entirely upon the environment in which the individual is placed. In the light of the new knowledge of a hidden linkage of the two quality potentials under reference there is a need to initiate studies to elucidate the implications of the fact that many old persons excell in intellectual and artistic sectors. It is likely that many of them also possess motor capacities greater than is presently supposed. If the validity of this assumption can be proved a number of public policy changes in the field of preventive geratology would be called for.
As regards intellectual and artistic performances of an exceptional quality by old persons, three examples are quoted: During the 9th decade of his life, the Italian painter Titian (1477-1576) presented one of his best works, the self-portrait. At an age of 95, Sir Charles Sherrington revised his book "Man on his nature"; and Arthur Rubenstein continues with his concert appearances at the age of 85.
Longevity, like mental and physical capacities are determined as part of each individual's hereditary endowment. The transformation of these capacities into reality depends upon "nurture". To exemplify: the genetic "driving force" for longevity has not changed during historical times. But the average European and American now live more than 30 years longer than their forebears did a century ago. Resources for the acquisition of knowledge as well as of motor skills are available today more readily than ever before. But programmes aiming at the improvement of the mode of living of the old do not as yet include efforts to maintain an adequate level of physical fitness.
Life is finite. However, the manner in which old people arrange their "declining years" reflects a great variety of choices of their own.
In 1966 1 attended a scientific conference held under the auspices of UNESCO in Israel together with Dr. Paul Dudley White, the cardiologist and Professor Nelson Glueck, the archeologist. There we witnessed an annual event, "The 3-Day-March" to the nation's capital, in which more than 25,000 people participated. Among the walkers was a 100-year-old man to whom I said after his arrival: "Isn't it remarkable that at your age you joined in this strenuous venture?" He replied: "What better death could I have than die on the way to Jerusalem?"
